Profile of the disulfide bonds in acetylcholinesterase.
The inter- and intrasubunit disulfide bridges for the 11 S form of acetylcholinesterase isolated from Torpedo californica have been identified. Localized within the basal lamina of the synapse, the dimensionally asymmetric forms of acetylcholinesterase contain either two (13 S) or three (17 S) sets of catalytic subunits linked to collagenous and noncollagenous structural subunits. Limited proteolysis of these molecules yields a tetramer of catalytic subunits that sediments at 11 S. Each catalytic subunit contains 8 cysteine residues which were identified following tryptic digestion of the reduced, 14C-carboxymethylated protein. The tryptic peptides were purified by gel filtration followed by reverse-phase high performance liquid chromatography (HPLC) and then sequenced. The disulfide bonding profile was determined by treating the native, nonreduced 11 S form of acetylcholinesterase with a fluorescent, sulfhydryl-specific reagent, monobromobimane, prior to tryptic digestion. Peptides again were resolved by gel filtration and reverse-phase HPLC. One fluorescent cysteine-containing peptide was identified, indicating that a single sulfhydryl residue, Cys231, was present in its reduced form. Three pairs of disulfide-bonded peptides were identified. These were localized in the polypeptide chain based on the cDNA-deduced sequence of the protein and were identified as Cys67-Cys94, Cys254-Cys265, and Cys402-Cys521. Hence, three loops are found in the secondary structure. Cys572, located in the carboxyl-terminal tryptic peptide, was disulfide-bonded to an identical peptide and most likely forms an intersubunit cross-link. Since the 6 cysteine residues in acetylcholinesterase that are involved in intrachain disulfide bonds are conserved in the sequence of the homologous protein thyroglobulin, it is likely that both proteins share a common folding pattern in their respective tertiary structures. Cys231 and the carboxyl-terminal cysteine residue Cys572 are not conserved in thyroglobulin.